Keratin 18 is an integral part of the intermediate filament network in murine skeletal muscle.
Intermediate filaments (IFs) contribute to force transmission, cellular integrity and signaling in skeletal muscle. We previously identified keratin 19 (Krt19) as muscle IF protein. We now report the presence of a second type I muscle keratin, Krt18. Krt18 mRNA levels are about half those for Krt19, and only 1:1000th those for desmin; the protein was nevertheless detectable in immunoblots. Muscle function, measured by maximal isometric force in vivo, was moderately compromised in Krt18 knockout (Krt18 KO) or dominant negative mutant mice (Krt18 DN), but structure was unaltered. Exogenous Krt18, introduced by electroporation, localized in a reticulum around the contractile apparatus in wild type muscle and to a lesser extent in muscle lacking Krt19 or desmin, or both proteins. Exogenous Krt19, which was either reticular or aggregated in controls, became reticular more frequently in Krt19-null than in Krt18-null, desmin-null or double-null muscles. Desmin assembled into the reticulum normally in all genotypes. Notably, all three IF proteins appeared in overlapping reticular structures. We assessed the effect of Krt18 on susceptibility to injury in vivo by electroporating siRNA into TA muscles of control and Krt19 KO mice and testing 2 weeks later. Results showed a 33% strength deficit (reduction in maximal torque after injury) compared to siRNA-treated controls. Conversely, electroporation of siRNA to Krt19 into Krt18-null TA yielded a strength deficit of 18% after injury compared to controls. Our results suggest that Krt18 plays a complementary role to Krt19 in skeletal muscle both in assembling keratin-based filaments and transducing contractile force.